Success of Multi-tools in Mine Action: The Survivable Demining Tractor and Tools and the Mine-Clearing Survivable Vehicle by Nguyen, Tinh & Chichester, Charles
Journal of Conventional Weapons Destruction 
Volume 10 
Issue 1 The Journal of Mine Action Article 45 
August 2006 
Success of Multi-tools in Mine Action: The Survivable Demining 
Tractor and Tools and the Mine-Clearing Survivable Vehicle 
Tinh Nguyen 
Charles Chichester 
Follow this and additional works at: https://commons.lib.jmu.edu/cisr-journal 
 Part of the Defense and Security Studies Commons, Emergency and Disaster Management Commons, 
Other Public Affairs, Public Policy and Public Administration Commons, and the Peace and Conflict 
Studies Commons 
Recommended Citation 
Nguyen, Tinh and Chichester, Charles (2006) "Success of Multi-tools in Mine Action: The Survivable 
Demining Tractor and Tools and the Mine-Clearing Survivable Vehicle," Journal of Mine Action : Vol. 10 : 
Iss. 1 , Article 45. 
Available at: https://commons.lib.jmu.edu/cisr-journal/vol10/iss1/45 
This Article is brought to you for free and open access by the Center for International Stabilization and Recovery at 
JMU Scholarly Commons. It has been accepted for inclusion in Journal of Conventional Weapons Destruction by an 
authorized editor of JMU Scholarly Commons. For more information, please contact dc_admin@jmu.edu. 
102	| research and development |	journal	of	mine	action	|	2006	|	august	|	10.1 10.1	|	august	|	2006	|	journal	of	mine	action	| research and development | 	103		
T he	international	demining	community	continues	to	seek	reliable,	efficient,	and	cost-effective	mine-	and	vegetation-clearance	equip-ment	to	assist	in	demining	operations.	The	U.S.	Humanitarian	
Demining	Research	and	Development	Program	is	responding	to	this	






equipment.	 In	 particular,	 one	 of	 its	 most	 successful	 strategies	 is	
using	 a	COTS	platform	 and	 adding	 tool	 attachments	 to	 create	 a	
multi-functioning	 vehicle.	 Through	 past	 efforts,	 the	 HD	 R&D	









The Survivable Demining Tractor and Tools 
The	SDTT	was	first	developed	 in	1997	and	 is	one	of	 the	earli-
est	 successes	 of	 the	HD	R&D	Program.	The	 system	uses	 a	modi-
fied	commercial	New	Holland	160-90	farm	tractor	fitted	with	armor	
Success of Multi-tools in 
Mine Action: 
The Survivable Demining Tractor and Tools 
and the Mine-Clearing Survivable Vehicle
by Tinh Nguyen and Charles Chichester [ U.S. Humanitarian 
Demining Research and Development Program ]
The authors examine the various equipment and 
technologies that allow further effectiveness in 
demining achievements. Recent developments 
in demining tools allow for greater protection of 
deminers, in addition to improved search results. 
With technological advancements such as the 
Survivable Demining Tractor and Tools and the 
Mine-Clearing Survivable Vehicle, the authors 





mers,	 sifters,	 light	 and	 heavy	 cultivators,	 large	 and	 small	 buckets,	
large	and	small	grabs,	pallet	forks,	and	light	and	heavy	tree-pullers.	
The	 system	mechanically	 assists	 the	 manual	 demining	 process	 by	
providing	deminers	numerous	tools	and	an	armored	platform	from	
which	 to	 perform	 the	most	 hazardous	 tasks.	The	 versatility	 of	 the	
system	allows	deminers	to	work	more	efficiently.




























































shows	 the	FAR	of	 eight	 testees	 for	 each	of	
the	six	lanes	in	the	experiment.
Figures	 1a	 through	 1d	 show	 typical	




zontal	 axis	of	 each	plot	 shows	 the	normal-









testee	 7	 could	 not	 discriminate	 the	 targets	
from	 73	 negatives	 although	 the	 PD	 was	
77	percent.	On	the	other	hand,	as	shown	in	
Lane #
Device #1 Device #2 Device #3 Device #4
Testee #1 Testee #2 Testee #3 Testee #4 Testee #5 Testee #6 Testee #7 Testee #8
1 11.3 12.4 1.3 1.6 2.7 2.2 20.9 6.0 
2 8.5 6.6 1.7 0.7 1.1 1.9 35.0 7.5 
3 9.3 8.3 3.2 1.0 2.4 2.1 52.5 6.4 
4 15.4 16.7 4.2 1.3 3.9 3.5 36.9 4.6 
5 16.0 9.5 0.5 0.7 6.0 2.5 31.9 8.9 
6 9.5 12.3 0.9 1.7 4.5 1.7 20.6 8.5 
Table 12: False-alarm rate (1/square meter) of eight testees for each lane.
Figure 15b: ROC curve for lane 2 (testee 3). 
The total number of negatives (fragments, 
clutters or noise) is shown.
Figure 15a: ROC curve for lane 2 (testee 7). 
The total number of negatives (fragments, 
clutters or noise) is shown.
Figure 15c: ROC curve for lane 4 (testee 7). 
The total number of negatives (fragments, 
clutters or noise) is shown.
Figure 15d: ROC curve for lane 4 (testee 3). 
The total number of negatives (fragments, 
clutters or noise) is shown.
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Through	 the	 test	 and	 evaluation,	many	
lessons	have	been	learned,	and	these	results	
were	fed	back	to	the	testees	for	further	im-
provement.	 The	 next	 step	 of	 the	 project	 is	
field	 trials	 in	 some	mine-affected	 countries	
to	confirm	the	improvements	and	to	evalu-
ate	robustness	and	cost-effectiveness.
The authors would like to thank all the proj-
ect members, especially the principal partners for 
the trial: Tohoku University, Chiba University, 
Tokyo Institute of Technology, University of 
Electro-Communications, Nagoya University, 
Kyoto University, Osaka University, TADANO 
Ltd., Mitsui Engineering & Shipbuilding Co., 
Fuji Heavy Industries Ltd., TAU GIKEN Co. 
Ltd. and Tokyo Gas Co.
See Endnotes, page 112
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eral	 assessment	 of	 the	mine	 situation	 within	
Lunda	 Sul	 and	Moxico	 provinces	 in	 eastern	










pacity	 in	 Moxico	 and	 Lunda	 Sul	 provinces,	
DCA	 investigated	 existing	 verification	 and	
detection	 systems	 that	 had	 been	 or	were	 be-





appropriate.1	 In	 mid-200,	 DCA	 decided	 to	








by Marcel E. Durocher and Anders Jansson [ DanChurchAid ]
The anti-tank mine threat on access roads in 
eastern Angola is the greatest impediment to 
infrastructural rehabilitation, economic recovery 
and social development in that area. The authors 
discuss the method and equipment used by 
DanChurchAid to verify and clear roads in Moxico 
and Lunda Sul provinces.
Road Verification and 






WADS-RCT	operation	 successfully	 completed	 two	days	of	 accept-
ance	field	trials	 in	the	Luena	area	 in	mid-November	200	and	was	


















sance	 survey.	 The	 data	 collected	 during	 this	















At	 a	 survey	 speed	 of	 five	 kilometres	 per	
hour	 (three	 miles	 per	 hour),	 metal-jacketed	
anti-tank	 mines,	 fragmentation	 mines	 and	
some	of	the	 larger	anti-personnel	mines,	such	
as	the	PMN	and	PPM-2,3	are	easily	and	con-
sistently	 detected	 by	 sensors	 in	 the	 1.0-metre	 by	 1.0-metre	 config-













































Mine Clearing Survivable Vehicle
Based	 on	 the	 success	 of	 the	 multi-
tool-attachments	 concept	 used	 in	 the	
SDTT,	the	HD	R&D	Program	invested	in	
the	Mantis	mine-	and	vegetation-clearance	
system.	As	 its	platform,	 the	Mantis	uses	 a	
modified	 and	 armored	 John	 Deere	 6920	
farm	tractor	capable	of	operating	a	number	
of	specialized	and	commercial	off-the-shelf	
implements	 to	address	 some	of	 the	vegeta-
tion	 clearing,	 soil	 preparation,	 area	 reduc-
tion,	 quality	 assurance,	 and	mine	 removal	
and	 neutralization	 problems	 in	 humani-
tarian-demining	operations.	The	 system	 is	
equipped	with	 front	 and	 rear	 power	 take-
offs,	 standard	 three-point	 hitches	 in	 the	
front	and	rear,	and	a	loader	frame.	The	trac-
tor	was	modified,	armored	and	reassembled	




mine-survivable	 vehicle	 that	 has	 multiple	
functions	and	is	based	on	a	COTS	technolo-
gy	(i.e.,	John	Deere	farm	tractor).	The	tractor	
has	 been	 armored,	 fitted	with	 a	 10-degree	









used	by	 the	 construction	 and	 earth-moving	
industries	 but	 also	 applicable	 to	 demining	
operations.	 Along	 with	 the	 mine-resistant	
John	 Deere	 tractor,	 this	 toolbox	 currently	
consists	 of	 a	 rotary	 mower,	 area-reduction	
roller,	 rotary	mine	 comb,	 grab,	 four-in-one	
bucket,	heavy	cultivator,	spring-tine	cultiva-
tor,	 bed	 formers,	mine	 sifter,	 tree	 extractor,	
magnet	and	hedge	cutter.	Together	with	the	
prime-mover	 tractor,	 these	 12	 tools	 provide	
deminers	 with	 capabilities	 to	 perform	 their	
work	effectively	and	efficiently.	
In	 August	 200,	 the	 Mantis	 and	 its	
complementary	tools	underwent	a	thorough	
performance	 evaluation	 conducted	 by	 HD	
R&D	Program	 staff	members	 and	 support-
ed	 by	 engineers	 from	 the	United	Kingdom	
under	the	auspices	of	 the	International	Test	
and	 Evaluation	 Program	 for	 Humanitarian	
Demining.	 For	 the	 soil	 and	 vegetation	
within	 the	 environment	where	 the	 testing	
occurred,	 the	 results	 of	 the	 performance-
demonstration	assessment	show	the	Mantis	
and	 its	 demining	 and	 area-preparation	
tools	 can	 prepare	 an	 area	 for	 demining,	
remove	 anti-personnel	mines	 and	 leave	 an	
area	 ready	 for	 quality-assurance	 proofing	
and	subsequent	use.










Mantis	 removed	9,600	kilograms	 (11	 tons)	
of	 metal	 with	 the	 magnet	 attachment	 and	
cleared	 6,00	 square	meters	 (16	 acres)	 of	
land	 (clearing	 vegetation,	 and	 cultivating	
and	 sifting	 soil).	NADU	members	 also	 re-
ported	the	blast-resistant	SETCO	tires	were	
extremely	effective	in	encounters	with	PMN	
mines,1	 not	 incurring	 any	 damage	 to	 the	




tion	 with	 the	 Hitachi	 excavator),	 NADU	







to	 determine	why	 these	mines	were	 left	 in	




















provide	 the	 humanitarian-demining	 com-
munity	with	 highly	 reliable,	 cost-effective	
systems	 augment	 current	 catalogs	 of	 de-
mining	 tools	 and	 expand	 area-reduction	
and	demining	capabilities.	
See Endnotes, page 113
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